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SYSTEM FOR SUPPLY OF LIQUID 

Field of the Invention 

The present invention relates to a system for supplying liquid, comprising a tapping 
point for drawing off liquid from the system, a liquid pipe which connects the tapping 
point with a flow regulator, which in an active mode passes liquid from a liquid 
source through the pipe to the tapping point and in an inactive mode prevents the 
flow of liquid through the liquid pipe, a liquid purifier, which is connected to the liquid 
pipe between the tapping point and the flow regulator and which comprises an 
electrical UV light source and means for automatically lighting up the UV light source 
when the flow regulator is activated for passing liquid through the liquid pipe and the 
tapping point. 

The system is particularly suitable for use with mobile applications, such as in 
campers and caravans. 

Background art 

In, for example, campers, there is a need to carry and store water for domestic 
requirements. The water is normally stored in a storage tank, which contains the 
normal requirements for anything from a couple of days up to several weeks. 
However, it is common for at least some of the quantity of water to remain in the 
tank for a considerably longer period of time, for example if the tank is not emptied 
completely and cleaned before each refill. Such long-term' storage can give rise to 
the growth of micro-organisms which can be harmful to the user, particularly if the 
water is used as drinking water. Tests have shown that water which is stored for a 
week in the storage tank of a camper exceeds the guidelines of the Swedish 
Nationai Food Administration relating to the presence of micro-organisms in drinking 
water by a factor of 28. Therefore the water supply system can be equipped with a 
water purifier, which is connected in series between the storage tank and the tapping 
points. In such a case, the water supply system can comprise a storage tank, a flow 
regulator in the form of a pump, a water purifier, a water heater and one or more 
tapping points in the form, for example, of faucets. One type of water purifier 
comprises afilter with active carbon which is connected via a reducing valve to a 
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UV-light purifier, which comprises a purification chamber with a UV light source and 
a water pipe, for example a quartz glass tube, which allows UV light to pass through. 

When a user wants to draw off water, according to the current technology he or she 
5 must first light up the UV light source and ensure that it is shining with sufficient 
intensity. Thereafter the user can start the pump. This is carried out either by the 
user opening the faucet at a tapping point, whereupon a pressure sensor in the 
system or an automatic switch in the faucet starts the pump, or, alternatively, the 
pump can be started manually by a switch at the tapping point. When the pump 

1 0 starts, water is pumped from the tank to the water purifier, where it first passes 
through the filter with active carbon to filter off solid impurities, chlorine, smell and 
taste. From the filter, the water is taken via the reducing valve to the purification 
chamber. In the purification chamber, the water is passed through a quartz glass 
tube which is arranged parallel to a UV fluorescent tube. A reflector is normally 

1 5 arranged parallel to the longitudinal axis of the quartz glass tube and the UV 
fluorescent tube, surrounding these elements, so that the-UV light is focused 
towards the central longitudinal axis of the quartz glass tube, as described, for 
example, in WO 96/33135. When the water passes through the quartz glass tube, it 
is illuminated by the UV light,, whereby the micro-organisms that have passed 

20 through the filter are exposed to UV radiation. This affects certain molecular 
structures in the micro-organisms, whereupon these die or at least are made 
harmless for a period of time. When the water has passed through the quartz glass 
tube, it is taken out of the purification chamber and, if required via a heater, to the 
tapping point. 

25 

A problem with the use of the known water supply systems described above is that 
the user must start the UV light source in the liquid purifier and the pump separately. 
This involves an extra operation which is perceived by the user as inconvenient and 
annoying. In addition, according to the known technology, it has been necessary to 
30 first light up the UV light source and then wait for the UV light source to warm up so 
that it emits full intensity before the pump is started, in order to ensure that 
sufficiently many micro-organisms are destroyed, so that the water quality is 
sufficiently good straight away when the pump is switched on and the water is drawn 
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off from the system. This waiting period can amount to several minutes and is 
perceived by the user as inconvenient, in the Swedish patent application no. 
0203471-0 entitled "Method for liquid purification and liquid purifier" with the same 
applicant and date of submission as the present application, an invention is 
described which eliminates the waiting time between the lighting up of the UV light 
source and the starting of the pump. With the solution proposed therein, the problem 
is increased that it is perceived as inconvenient by the user to need to switch on the 
pump and the UV light source separately. 

WO 00/71227 describes a water treatment unit with a UV light source. The unit is 
user-activated, with the UV light source being lit up automatically when the user 
opens a faucet in order to draw off water from the unit In the unit described, the 
automatic lighting up is carried out by a flow sensor detecting the flow through the 
system when the faucet is opened and sending a signal that lights up the UV light 
source via an electronic load. Such a solution carries the risk of breakdown and of 
the UV light source not being lit up, for example if the flow sensor, which comprises 
sensitive mechanical components, breaks down or seizes up. in addition, the UV 
light source will not be lit up if the flow is lower than what the flow sensor can detect, 
for example due to a blockage in the pipes. 

Disclosure of invention 

An object of the present invention is therefore to make easierthe operation of liquid 
supply systems of the type described in the introduction by providing a system in 
which the user only needs to carry out a single action when he or she wants to draw 
off liquid from the system. 

Another object is to provide such a liquid supply system that ensures with greater 
reliability that the UV light source is actually lit up when the flow regulator is activated 
in order to draw off liquid through the system: 



An additional object is to provide such a system that is simple, cheap to manufacture 
and reliable and in which the number of mechanical components is minimized. 
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These objects are achieved by a system for supplying liquid according to the first 
paragraph of this description, which is characterized in that the flow regulator is 
controlled electrically and is connected to a voltage source via an electrical supply 
lead and in that means for automatically lighting up the UV light source are arranged 
5 to detect a supply current that passes through the supply lead when the flow 
regulator is activated and to light up the UV light source when the supply current 
passes through the supply lead. 

The controlling of the UV light source is thus carried out by completely electrical 
10 means. An integrated electrical direct connection is hereby achieved between the 
flow regulator and the UV light source. In this way, it is ensured that the UV light 
source is actually lit up as soon as the flow regulator is activated. At the same time 
the invention provides a simple, relatively cheap and reliable system, with a 
minimum of mechanical components. 

15 

The flow regulator can, for example, consist of an electrical liquid pump which 
pumps liquid from a storage tank or a well to the liquid pipe. in this case, activating 
the flow regulator means quite simply starting the pump, which can be carried out in 
a number of different ways. According to one embodiment, a pressure sensor is 

20 arranged in the pump, on its pressure side, or in the liquid pipe between the pump 
and the tapping point. The pressure sensor is also electrically connected to a switch .. 
on the electrical supply lead of the pump. When the user opens the faucet at a 
tapping point, the pressure sensor detects a drop in pressure in the liquid system 
and sends a signal to the pump switch which starts the pump by connecting the 

25 pump to the voltage source. The means for automatically lighting up the UV light 
source then detects the current that passes through the pump's electrical supply 
lead and connects the UV light source to the voltage source so that the UV light 
source is automatically lit up. Alternatively, a manual pump switch can be arranged, 
for example in the vicinity of the tapping point, whereby the user manually switches 

30 on the pump when water is to be drawn off from the system. The. pump switch can 
also be mechanically connected to the faucet so the pump is connected to the 
voltage source when the faucet is turned. 
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If the-liquid supply system according to the invention is used in a stationary 
application, for example in a household, which is connected to a pressurized water 
supply network, the flow regulator can instead consist of an electrically-controlled 
valve. The valve is normally. closed and is activated, that is opened, by connecting 
the valve to the voltage source. This can be carried out in a corresponding way as 
for the pump, for example using a pressure sensor, a manual valve switch or a valve 
switch ihai is mechanically connected to the faucet. The means for automatically 
lighting up the UV light source detects, in a corresponding way as for the pump, the 
current that passes through the valve's electrical supply lead when the valve is open 
and connects the UV light source to the voltage source so that the UV light source is . 
lit up automatically. 

According to one embodiment, the flow regulator and the UV light source are 
connected to one and the same voltage source when they are switched on. By this 
means, a simple and cost-effective system is achieved. 

According to a preferred embodiment, the means for automatically lighting up the 
UV light source comprises a so-called high side driver (in the following called HSD) 
which is connected to the plus pole of the flow regulator and to a microprocessor, 
which controls the UV light source. The HSD consists of a number of integrated 
electronic components and can be described functionally as a combined current 
detector and switch. In this way, the HSD can be used both to detect when the pump 
is in operation and to switch off the pump and thereby the UV light source if the 
microprocessor detects any malfunction in the operation of the system. 

Description of Drawings 

Two exemplified embodiments of the liquid supply system according to the invention 
are described below with reference to the attached figures. 



Figure 1 shows schematically a first embodiment of a water supply system which 
can be used, for example, in campers. 
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Figur e 2 is a block diagram showing the function of the means for automatically 
lighting up the UV light source in the embodiment of the invention shown in Figure 1 . 

Figure 3 shows schematically a second embodiment of a water supply system, that 
5 can be used, for example, in a household with access to a pressurized water supply 
network. 

Figure 4 is a block diagram showing the function of the means for automatically 
~fighting"up the UV light source in the embodiment of the invention shown in Figure 3. 

10 

, Figure 1 shows schematically a water supply system, for example for caravans, 
campers, boats, planes or any similar application, where the water for domestic 
purposes is earned in a storage tank 1 . The water supply system comprises a pump 
2, the suction side of which is connected to the storage tank 1 by a pipe 3. The 

1 5 pressure side of the pump 2 is connected via a pipe 4 to an inlet 5 of a water purifier 
6. The water purifier 6 comprises a filter 7 which contains active carbon, a reducing 
vaive 8 and a UV -tight purifier 9 with a UV fluorescent tube 10 and a quartz glass 
tube 11, through which water is passed while it is illuminated by the UV light. An 
outlet 12 of the water purifier is connected to a cold water faucet 14 at a tapping 

20 point 15 via a pipe 13. The outlet 12is also connected to a water heater 17 powered 
by electricity or bottled gas, which is connected to the hot water faucet 1 9 at the 
tapping point via a pipe 18. 

A pressure sensor 20 is connected to the liquid pipe 4 and arranged to detect the 
25 pressure in the water pipe between the pressure side of the pump 2 and the tapping 
point 15. The pressure sensor 20 can alternatively be connected to any other section 
of liquid pipe on the pressure side of the pump or to the pump 2 on its pressure side. 

Furher, a voltage source 21 in the form of a 12V DC battery is arranged to supply 
30 power to the pump 2 and the UV fluorescent tube 1 0 in the UV-light purifier 9. 

Electrical supply leads 22a, 22b connect the plus and minus poles respectiyeJy of 
the voltage source 21 to a circuit board 23 which is arranged in the UV-light purifier 9 
for controlling the function ofthe system. In addition, electrical supply leads 24a, 24b 
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are taken from the circuit board 23 to the supply connections of the pump 2. The UV 
fluorescent tube 10 is also electrically connected to the circuit board 23 by means of 
two supply leads 25a, 25b. 

Figure 2 shows the function of the means for automatically lighting up the UV 
fluorescent tube when the pump is started. The pump 2 is connected by its positive 
supply lead 24a to the voitage source 21 via a pump switch 25 and an HSD 27. In 
addition, the UV fluorescent tube 10 is connected by its positive supply lead 25a to 
the voltage source 21 via a switch 28. A microprocessor 29 communicates with the 
HSD 27 and the switch 28. This communication is symbolized in the figure by the 
broken arrows 30 and 31, 32 respectively. The pressure sensor 20 is arranged in the 
liquid pipe 4 (see also Figure 1) and is electrically connected to the pump switch 26 
for communication 33 with this. The HSD comprises functionally a current detector 
34 and an emergency cut-out 35. 

When a user wants to draw off water from the liquid supply system, he or she opens 
one or both faucets 14, 19 at the tapping point 15. The liquid pressure in the system 
then drops, which is recorded by the pressure sensor 20, whereupon the pressure 
sensor 20 sends a signal 33 to the pump switch 26. The pump switch 26 then 
closes, whereupon the pump 2 starts and a current starts to pass through the 
pump's positive supply lead 24a. This supply current is detected by the HSD's 27 
current detector 34, which then sends a signal 30 to the microprocessor 29. This 
signal 30 causes the microprocessor 29 to send a signal 32 to the UV fluorescent 
tube's 1 0 switch 28, whereupon the switch closes, whereupon the UV fluorescent 
tube 10 is connected to the voltage source 21 and is lit up. 

When the user shuts off the faucets 14, 19 at the tapping point 15 again, the 
pressure in the liquid system increases, whereupon the pressure sensor 20 ceases 
to send the signal 33 to the pump switch 26 which then breaks. The current ceases 
to pass through the supply lead 24a of the pump 2, whereupon the current detector 
34.detects this and ceases to send the signal 30 to the microprocessor 29, which in 
turn ceases to send the signal 32 to the UV fluorescent-tube's switch 28, which 
breaks so that the UV fluorescent tube 10 is switched off. With the aim of prolonging 
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the life of the UV fluorescent tube 10, the microprocessor can be programmed to 
switch off the UV fluorescent tube a certain time, for example 30-60 seconds, after 
the pump is switched off. If the user again draws off water from the system within 
this period of time, the UV fluorescent tube does not need to be switched off and lit 
5 up again, which prolongs its life, as each lighting up of the fluorescent tube shortens 
its life. 

Again referring to Figures 1 and 2, the HSD 27 can also comprise an emergency 
cut-out function 35, which is used to switch off the pump 2 and thereby the UV 

10 fluorescent tube 10 if an abnormal operating situation arises. Such an abnormal 
operating situation can, for example, be that the light intensity from the UV 
fluorescent tube 1 0 is too low, so that an adequate destruction of micro-organisms 
can not be ensured. Such a low light intensity can in turn be due to the UV 
fluorescent tube 10 being worn out or can be due to deposits on the quartz glass 

1 5 tube 1 1 . For this reason, a light-intensity sensor 36 can be arranged in the UV-Hght 
purifier 9 on the opposite side of the quartz glass tube 11-to the UV fluorescent tube 
10. If the light-intensity sensor 36 detects that the UV light intensity is Jess than a 
certain predetermined level, the sensor 36 sends a signal 37 to the microprocessor 
29, which then sends an order signal 31 to the HSD's 27 emergency cut-out function 

20 35. The emergency cut-out 35 then breaks, whereupon the supply current of the 
pump 2 ceases to pass through the supplyJead .24a, so.that the pump 2 and. hence 
the UV fluorescent tube 10 are switched off, as described above. A light-emitting 
diode can be connected to the microprocessor in order to give the user an indication 
that the system needs attention when the emergency cut-out function 35 operates. 

25 

Figures 3 and 4 show an alternative embodiment of the liquid supply system 
according to the invention, which can be used for stationary applications where there 
is access to a pressurized water supply network 40. The components and elements 
that are common to the embodiment described above have the same reference 
30 numbers in Figures 3 and 4 as in Figures 1 and 2. The description below deals 

principally with what distinguishes this embodiment from the embodiment described 
above. 
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Theliquid supply system according to this alternative embodiment is connected to 
the water supply network 40 by means of a flow regulator in the form of an 
electrically-controlled valve 41 . The valve 41 is normally closed and is opened by 
means of a supply voltage being connected from the voltage source 21 via the circuit 
board 23 and the valve's electrical supply leads 42a, 42b to an electrical control 
device 41a on the valve 41. Two microswitches 43a, 43b are mechanically 
connected to the cold 14 and hot water faucets 19 respectively at the tapping point. 
The microswitches 43a, 43b are electrically connected to the valve's electrical 
control device 41a for communication 44a and 44b respectively with this. 

When a user wants to draw off water from the liquid supply system, he or she opens 
one or both faucets 14, 19 at the tapping point 1 5, whereupon one or both of the 
microswitches 43a, 43b closes and sends a signal 44a, 44b respectively to the 
valve's control device 41a. The control device 41a is then activated, whereupon the 
valve 41 opens so that water flows through the liquid pipe 4 to the liquid purifier 6 
and the tapping point 15, while at the same time a current starts to pass through the 
positive supply lead 42a of the control device 41 a. In the same way as for the 
embodiment described above, the supply current is detected by the HSD's 27 
current detector 34, which thereupon sends a signal 30 to the microprocessor 29. 
The signal 30 causes the microprocessor 29 to send a signal 32 to the UV 
fluorescent tube's 10 switch 28 which closes, whereupon the UV fluorescent tube 10 
is connected to the voltage source 21 and is lit up. 

When the usercloses the faucets 14, 19, the microswitches 43a, 43b are broken 
and thereby cease to send the signals 44a, 44b respectively to the valve's 41 control 
device 41a which then closes the valve 41. As with the embodiment described 
above, the supply current to the control device 41a then ceases, which is detected 
by the HSD 27, which communicates with the UV fluorescent tube's 10 switch 28 via 
the microprocessor 29, so that the UV fluorescent tube is switched off. 

Two embodiments of the invention have been described above. Other embodiments 
are also possible within the scope of the following patent claims. For example, the 
HSD can be replaced by a low side driver, which is connected to the negative supply 
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lead of the pump or of the valve's control device. In addition, the means for 
automatically lighting up the UV light source when the pump starts can comprise a 
diode which is connected between the pump's negative or positive supply lead and 
earth. When the pump switch is closed and a supply current starts to pass through 
5 the pump's supply leads, a voltage drop then arises across the diode. This voltage 
drop is detected by the microprocessor, which then sends a signal to the UV switch 
whereupon the UV light source is lit up, as described above. 

In addition, instead of being controlled by the pressure sensor 20 or the 
1 0 microswitches 43a, 43b, the flow regulator 2, 41 can consist of a manual switch 

which is suitably located in the vicinity of the tapping point. The choice of means for 
controlling the flow regulator is not dependent upon the type of flow regulator. Thus, 
a pump switch can be controlled by, or can consist of, a manual switch or one or 
microswitches that are mechanically connected to the faucets, and similarly an 
1 5 electrically-controlled valve can be controlled by a pressure sensor or by a manual 
switch. 

The system can also be used for other applications, such as stationary households, 
where the storage tank or water supply network can be replaced by, for example, a 
20 well. 

It will be recognized by experts in the field that the communication described above 
between the different components can be achieved in a number of different ways. 
For example, the signals can be achieved by the respective signal-transmitting 
25 component generating a high or a low voltage at its communication output, with the 
different voltage levels representing different instructions to the signal-receiving 
component 

It will also be recognized that, for example, the water heater 17 and the water heater 
30 circuit 1 6, 1 8, 1 9 can be omitted. . 

The voltage source consists suitably of a 9 V - 35 V, preferably a 12 V or 24 V DG 
voltage source but also other voltage sources such as a transformer or battery 
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charger that is supplied with 100 - 240 V AC voltage, and which supplies 9 - 35 V DC 
voltage, can be used. 

The emergency cut-out function 35 can also be triggered as a result of order signals 
from the microprocessor, which are caused by other malfunctions than low UV light 
intensity. Examples of such malfunctions are too high a flow through the quartz glass 
tube, whereby adequate destruction of micro-organisms cannot be ensured, or too 
low a flow through the quartz glass tube which indicates that the filter is blocked. 




